Dear Editor,
We read the study by Mann et al. [1] with great interest. Clinical trials of pharmacotherapies for alcohol use disorder have yielded inconsistent or suboptimal outcomes, but it may be that drinker characteristics moderate pharmacotherapy efficacy. To begin to answer the important clinical question of "which medication will work best for which patient," Mann et al. [1] grouped drinkers by whether they drank for alcohol's positive and/or negative reinforcing qualities. This yielded: 'reward drinkers' (high-reward and low-relief), 'relief drinkers' (low-reward and high-relief), 'all high drinkers' (high-reward and high-relief) and 'all low drinkers' (low-reward and low-relief). The authors sought "to test differential efficacy of naltrexone and acamprosate based on individual differences in neurotransmitter dysfunction" putatively expected across these subgroups. They predicted "individuals with primarily reward drinking tendencies [reward drinkers w/opioidergic dysfunction] would respond better to naltrexone … whereas individuals with primarily relief drinking tendencies [relief drinkers w/glutamatergic dysfunction] would respond better to acamprosate" [1] . The study takes a novel precision medicine approach within a rigorously designed clinical trial and a mechanistic focus. It offers immediate potential to address longstanding shortcomings in treatment efficacy and efficiency.
We were surprised, however, to find that the reported analyses never directly tested the differential efficacy of naltrexone versus acamprosate in any subgroups as proposed. Instead, the authors compared the effects of each drug (vs. placebo) for each of the reward and relief drinkers relative to the effects of the same drug (vs. placebo) for all low drinkers. The key finding was a 2 (naltrexone vs. placebo) × 2 (reward drinkers vs. all low drinkers) interaction, which indicated the differential efficacy of naltrexone vs. placebo was improved in reward drinkers relative to all low drinkers (means displayed in Fig. 1a) . This finding in a welldesigned study such as this one is perhaps itself worth publication. Its clinical implications for precision medicine, however, are limited as it only implies clinicians should choose naltrexone over placebo to treat reward drinkers. It does not speak to whether clinicians should choose naltrexone over acamprosate to treat reward drinkers. The results of their analyses thereby fail to address the proposed research question: "which medication will work best for which patients (i.e. precision medicine)" [1] .
To rigorously test the differential efficacy of naltrexone vs. acamprosate for reward drinkers, the authors could have tested the 2 (naltrexone vs. acamprosate) × 2 (reward drinkers vs. all low drinkers) interaction (Fig. 1b) . Unfortunately, the observed pattern of means provides no evidence that clinicians should choose naltrexone over acamprosate when they treat reward drinkers specifically. It also does not demonstrate any match between selective drug mechanisms and putative subgroup dysfunction that serves as the foundation for this precision medicine study.
Although this correspondence focuses only on one recent paper, these analytic concerns and related issues remain rampant in clinical research [2, 3] . As the rigor of research increases through open science practices, such as preregistration of analyses,
